Introduction
Metal phthalocyanines (MPcs) are stable and simply attainable macro cyclic complexes employed as cost-effective biomimetic oxidation catalysts and with numerous applications in organic synthesis. [1] [2] [3] [4] [5] [6] [7] Phthalocyanine derivatives are usually produced via high-temperature cyclotetramerization of phthalic acid or dicyano derivatives. [8] [9] [10] [11] [12] [13] [14] [15] [16] Metal ion templates can significantly increase the yields of these reactions. 8, 10, [12] [13] [14] Heterocyclic phthalocyanine derivatives containing pyridine, thionaphthalene, thiophene, and pyrazine rings 17 have been also synthesized and deeply studied. Metal complexes of tetrapyridinoporphyrazines (pyridine derivatives), 18 are prepared using a template process similar to that of phthalocyanine. [19] [20] [21] [22] Moreover, various syntheses of metallo-tetrapyridinoporphyrazines by 2,3-and 3,4-pyridinedicarboxylic acid have been also reported. [23] [24] [25] [26] [27] [28] [29] The Strecker synthesis, firstly reported in 1850, 30a is the oldest known multi component reaction and the most facile method for the synthesis of α-amino acids on both lab and technical scales. The Strecker reaction includes a condensation of an aldehyde with ammonia, in the presence of a cyanide source to form α-aminonitriles, which are subsequently hydrolyzed to the corresponding amino acids. 30 α-Aminonitriles are popular bifunctional synthons that have found numerous synthetic uses, being the synthesis of amino acids the most important one. 31 Both these substructures are generally synthesized from azomethines via nucleophilic addition reactions for instance the Grignard-Barbier allylations [32] [33] [34] [35] and Strecker-type reactions. [36] [37] [38] [39] [40] [41] The experimental process of the Strecker reaction is tedious and therefore, several modified procedures have been developed using different cyanide reagents (diethylaluminium cyanide, tri-n-butyltin cyanide, diethyl phosphorocyanidate, and trimethylsilyl cyanide 42 ) and catalysts such as lithium 4 perchlorate, 43 vanadyl triflate, 44 zinc halides, 45 H14[NaP5W30O110], 46 Montmorillonite KSF, 37 and indium trichloride. 47 In continuation of our previous studies on the synthesis of novel ionic liquids (ILs), molten salts (MSs), and phthalocyanine based catalysts and their application in multi component reactions (MCRs), 48 herein we introduce nano tetra-2,3-pyridiniumporphyrazinato-oxo-vanadium 
2.
Results and discussion Figure 4c for the results of the DTG analysis, the thermal stability of the catalyst was improved from 110-405 °C to 405-510 °C when compared with its precursor, which could be attributed to the ionic character of the pyridinium functional groups. Table 1 . A similar analysis for [VO(TPPA)] is summarized in Table 2 . These characteristic peaks indicate crystallographic planes of catalyst.
The broad peak (2θ = 24. The surface texture and morphological properties of the catalyst were also studied using scanning electron microscopy (SEM, Figure 6 ) and high-resolution transmission electron microscopy (TEM, Figure 7 ). As depicted, both analyses showed that it's with near fine fibrillar morphology were prepared with suitable monodispersity. The catalyst synthesis employed in this (Table 3 , entry 13) of the desired product. Optimization of the reaction conditions was undertaken to increase the yield employing various amounts of catalyst. The yield was increased to 91% using 10 mg or 20 mg of catalyst (Table 3 , entries 1 and 12). However, the addition of 100 mg of the catalyst was found to have an inhibitory effect on the production of the α-aminonitriles (Table 3 , entry 14), while a reduction in yield was detected by decreasing the catalyst loading to 5 mg (Table 3 , entry 11). The influence of other catalysts was also examined.
With NH2SO3H, Ce(HSO4)3.7H2O and NaCl the reaction did not proceed (Table 3, entries 3, 8 and 20) and whereas with other catalysts the isolated yield of desired product was appropriate attained. The results achieved with other catalysts are summarized in Table 3 . Also, and in absence of catalyst for a model reaction the desired product was not prepared (Table 3 , entry 15).
Other catalysts were not efficient under the similar condition, therefore {[VO(TPPA)][C(CN)3]4}
was chosen as the best catalyst among all. Next, the effect of temperature on rate of reaction was 19 investigated at different temperatures. When the reaction was peformed at 50 °C, the maximum yield was obtained in a short reaction time (Table 3 , entry 1). Furthermore, increasing the temperature more than 50 °C has no change on the yield or reaction time (Table 3 , entries 17 and 18). Also, it was found that at room temperature, the reaction was very slow and did not progress to completion (Table 3 , entry 16). Next, we carried out an optimization of the reaction media (Table 4) . Generally, polar solvents led to higher yields than non-polar ones. However, as depicted in entries 1-7, the use of solvent is detrimental for the reaction yield. Finally, it was detected that neat conditions afforded the best result in terms of reaction time and yield (Table 4 , entry 8) probably due to a more intimate contact between the reactants and the catalyst surface under these conditions. To study the versatility and generality of the optimized process, the reaction was extended to different aromatic aldehydes. The results are summarized in Table 5 . It was obvious that the product yield was influenced by both electronic and steric effects of the substituted groups. Aromatic aldehydes with electron-donating groups gave lower yields than those bearing electron-withdrawing substituents. Additionally, the effect of steric hindrance on the aromatic aldehydes was important. In general, ortho-substituted aromatic aldehydes provided lower yields. On the other hand, hetero-aromatic aldehydes required longer reaction times than aromatic aldehydes affording lower yields as well.. The structures of α-aminonitriles were approved from 1 H NMR, 13 No by-products from the cyanide addition to the aldehydes were detected in the crude reaction mixtures due to the rapid activation of the in situ produced imine by the catalyst. 49-51 22 Please discuss longer the results and in order of appearance! Also, there is no sense to say that the TOF was determined and no comments are included, for instance compare the TOF number of this catalyst with those reported for other catalysts. According to our studies on the catalyst and previous studies (which ones?, reference?), we present a plausible pathway for the Strecker synthesis of α-aminonitriles in the presence of 
Conclusion
We 
